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ABSTRACT 


At room temperature refractive index of diamagnetic KCI solution at one, two, three and four molal concentration was 
obtained in absence and in presence of non uniform magnetic field. It was observed that Refractive index of diamagnetic 
KCI solution at one molal concentration was more in presence of non uniform magnetic field than in absence of 
magnetic field. It has been found that Refractive index of two, three and four molal concentration of KCI solution was 
lesser in presence of non uniform magnetic field than in absence of magnetic field. Due to Fermat principle and non 
uniform density of solution, it was concluded that refractive index of diamagnetic KCI solution in presence of non 
uniform magnetic field is lesser than in absence of magnetic field. Using hollow glass prism the refractive index of 
diamagnetic KCI solution in presence and in absence of magnetic field was found to increase with increase in molal 


concentration of KCI solution. 
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INTRODUCTION 


Using Spectrometer, Hollow glass prism and Monochromatic sodium source as a light source refractive index of 
diamagnetic KCI solution at 1, 2, 3 and 4 molal concentration was obtained at room temperature. Prism formula 
and principle of Shuster’s method was used to calculate refractive index of the solution [6] [7]. It was found that 
refractive index of KCI solution at one molal concentration was more in presence of non uniform magnetic field 
than in absence of magnetic field. Whereas refractive index of 2, 3 and 4 molal concentration of KC] solution was 
lesser in presence of non uniform magnetic field than in absence of magnetic field. In non uniform magnetic field, 
the electrons orbiting in their orbits are either speed up or slow down so as to increase net magnetic moment by 
amount (e*R?B)/4M in opposite direction of magnetic field [2]. Due to this, the molecules in diamagnetic solution 
move from region of stronger magnetic field to weaker magnetic field and create non uniform density in the 
solution [1]. Thus, some areas in the medium have density rarer than density of medium that would have been in 
absence of magnetic field. According to Fermat principle the area in the medium where density is lowest is the 
path of light chosen to travel [3]. There was increase in velocity of light in the medium when placed between the 
bar magnets. This might be the reason for decrease in refractive index of diamagnetic KCI solution at 2, 3 and 4 
molal concentration [6]. The increase in refractive index of 1 molal KCI solution in presence of non uniform 
magnetic field maybe due to contamination of medium or solution might have larger temperature or may be due to 


instrumental error [7][8] 
EXPERIMENT 


At room temperature 1, 2, 3 and 4 molal KCI solution were prepared separately. Using spirit level horizontal 
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alignment of telescope, collimator and prism table was done. Prism filled with one molal KCI solution was placed on prism 
table with its base parallel to collimator and telescope. Using Shuster’s method angle of minimum deviation was obtained 
[9]. To avoid error procedure was repeated 5 times. By using mean of angle of minimum deviation and substituting angle 


of prism A=60° prism formula 
u= Sin{[A+ fm]/2} [10] 
Sin[A/2] 


Reduces to equation u = 2*Sin[(60+{m)/2]........ (1) Where 1 is the refractive index of desired medium. By using 
Equation (1) refractive index of one molal KCI solution in absence of magnetic field was obtained. Similar procedure was 
followed to compute refractive index of 2, 3 and 4 molal KCI solution in absence of magnetic field. As shown in figure(1) 
two bar magnets having magnetic field at surface 1500 gauss were used as a source of non uniform magnetic field. With 
help of gauss meter it was found that magnetic field above the centre of prism table to be 50 gauss. The prism filled with 
one molal diamagnetic KCI solution was placed on prism table between the magnets. Refractive index was obtained by 
using Shuster’s method and prism formula [9] [10]. Similarly, refractive index of 2, 3 and 4 molal concentration of KCl 
solution was calculated in presence of non uniform magnetic field at room temperature. Observation table used to calculate 


refractive index of medium are given below. 





Figure 1: Experimental Setup to Obtain Refractive Index of Diamagnetic KCl 


Solution in Presence of non Uniform Magnetic Field 


1] One Molal KCI Solution in Absence of Magnetic Field 
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1 154°47’ 334°04’ 130°45’ 310°34’ 24°02’ 23°30’ 23°46’ 
2 142°56’ 322°43’ 118°18’ 298°06’ 24°38’ 24°37 24°37°30”’ 
3 128°48° 308°39’ 104°28’ 284°16’ 24°20’ 24°23’ 24°21°30”’ 
4 117°06’ 296°52’ 92°41? 272°32’ 24°25 24°20’ 24°22730”’ 
5 103°53’ 283°42’ 79°55’ 254°45’ 23°58’ 23°57’ 23°57°30”’ 
fm = 24°13’ 
uo = 2*sin{[A+{m]/2} 
uh = 1.3410 


Impact Factor (JCC): 4.8905 NAAS Rating: 4.00 


Refractive Index of Diamagnetic KCL Solution in Absence and in Presence of Non Uniform Magnetic Field 


Hence refractive index of 1 molal KCI solution at room temperature is 1.3410 


2] Two Molal KCl Solution in Absence of Magnetic Field 





















































Sr. Jm Position Direct Reading Difference Mean 

AX’ B’ A B A’-A B’-B fm 

1 94°57" 274°44’ 69°55’ 249°45” 25°02’ 24°49” 24°55’ 

2 81°30" 261°22’ 56°40” 236°05’ 24°50’ 25°17’ 25°03’ 

3 66°50” 246°40’ 41°47’ 121°44’ 25°03’ 24°56’ 24°59” 

4 51°08” 231°13” 26°35’ 206°37’ 24°33” 24°36’ 24°34°30"’ 

5 30°39” 318°43’ 14°02’ 194°12’ 24°37’ 24°31’ 24°34’ 
fm = 25°05’ 


uw = 2*sin{[A+{m]/2} 
uw = 1.3522 
Hence refractive index of 2 molal KCl solution at room temperature is 1.3522 


3] 3 molal KCI solution in absence of magnetic field 


























Sr. fm Position Direct Reading Difference Mean 
A’ B’ A B A’-A B’-B fm 
1 21°5’ 192°25” | 346°36’ | 166°47’ | 25°39’ | 25°38’ | 25°38’30”’ 
2 0° 180°15’ | 234°24’ | 154°40" | 25°36’ | 25°35’ | 25°35’30”’ 
3 347°51’ | 168°09" | 322°11’ | 142°32’ | 25°40’ | 25°37’ | 25°38’30”’ 
4 334°09" | 154°26" | 308°33’ | 128°54’ | 25°36’ | 25°32’ 25°34’ 

















fm = 25°36’30” 
uw = 2*sin{[A+{m]/2} 
uw = 1.3589 
Hence refractive index of 3 molal KCI solution at room temperature is 1.3589 


4] Four Molal Kel Solution In Absence Of Magnetic Field 
































Sr. §m Position Direct Reading Difference Mean 
A’ B’ A B A’-A B’-B jm 

1 125°28’ | 305°07’ | 99°26’ | 279°06’ | 26°02’ | 26°01’ | 26°01°30”’ 

2 109°22’ | 289°10° | 83°34’ | 263°12’ | 25°48? | 25°58’ 25°53’ 

3 94°54’ | 274°36’ | 69°08’ | 248°58’ | 25°46’ | 25°38’ 25°42’ 

4 85°20’ | 265°15’ | 59°33? | 239°24’ | 25°47? | 25°51’ 25°49" 

5 67°54’ | 247°49° | 41°66’ | 221°18’ | 26°38’ | 26°31’ | 26°34°30”’ 























{m = 26° 
u =2*sin{[A+{m]/2} 
u = 1.3639 


Hence refractive index of 4 molal KCl solution at room temperature is 1.3639 
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Sr Jm Position Direct Reading Difference Mean 
A’ B’ A B A’-A B’-B fm 
1 31°08’ 211°12’ 6°40" 186°46’ 24°28’ 24°26’ 24°27 
2 349°29’ 169°47’ 324°59’ 145°14’ 24°30’ 24°33’ 24°31°30”’ 
3 338°19’ 158°37° 313°48’ 134°08’ 24°31’ 24°29’ 24°30’ 
4 320°41’ 141°01’ 296°30’ 116°48’ 24°11’ 24°13’ 24°12730”’ 
5 305°25’ 125°43’ 281°20’ 101°38° 24°05’ 24°05’ 24°05’ 
fm= 24°21’ 
u =2*sin{[A+{m]/2} 
uw = 1.3427 
6] Two Molal KCI Solution in Presence of Non Uniform Magnetic Field 
Sr Jm position Direct reading difference mean 
A’ B’ A B A’-A B’-B fm 
1 122°21’ | 302°04’ | 97°27’ | 277°10’ | 24°54’ | 24°54’ 24°54’ 
2 107°24’ | 287°34’ | 82°49’ | 262°35’ | 24°35’ | 24°59’ 24°47’ 
3 94°23" | 274°06’ | 69°28’ | 249°17’ | 24°55’ | 24°49’ 24°53’ 
4 80°47’ | 260°41’ | 55°43’? | 235°38’ | 25°04’ | 25°03’ | 25°03’30”’ 
5 66°15’ | 246°09’ | 41°20’ | 221°17’ | 24°55’ | 24°52’ | 24°53730’’s 
fm= 24°54’ 
uo = 2*sin{[A+{m]/2} 
uw = 1.3498 
7] Three Molal KC] Solution in Presence of non Uniform Magnetic Field 
Sr §m Position Direct Reading Difference Mean 
A’ B’ A B A’-A B’-B fm 
1 276°17’ 96°34’ 250°49’ 71°01’ 25°28’ 25°30’ 25°29’ 
2 259°38’ 79°50’ 234°10’ 54°20’ 25°28’ 25°30’ 25°29’ 
3 228°08’ 48°03’ 202°37’ 22°33’ 25°31’ 25°30’ | 25°30°30” 
4 32°25’ 212°30’ 6°30" 186°40’ 25°55’ 25°50’ | 25°52730” 
5 300°40’ 120°56’ | 275°27’ 95°48’ 25°13’ 25°08’ | 25°10°30” 
fm= 25°30’ 








































































































uw = 2*sin{[At+{m]/2} 


uw = 1.3576 


Impact Factor (JCC): 4.8905 


NAAS Rating: 4.00 
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8] Four Molal KCl Solution in Presence of non Uniform Magnetic Field 





















































Sr Jm Position Direct Reading Difference Mean 
A’ B’ A B A’-A B’-B fm 

1 200°15’ 20°09” 174°30° 354917’ 25°45’ 25°52’ 25°48°30” 
2 186°06’ 5°56’ 160°19° 340°06’ 25°47’ 25°50’ 25°48°30” 
3 172°12’ 352° 326° 11" 146°30’ 25°42’ 25°49” 25°45°30” 
4 157°29 337°16" 131°45’ 311°30" 25°44’ 25°46’ 25°45’ 

5 137937’ 137937’ 111°30° 111°13’ 46°07’ 26°07’ 26°07’ 

{m= 25°50’ 


u = 2*sin{[A+{m]/2} 
u = 1.3618 


RESULT AND DISCUSSION 


@ KClin absence of 
magnetic field 


®@KClin presence of non 
uniform magnetic field 








Figure 2: Graph of Refractive Index of Medium (y axis) Against Molal Concentration (x axis) 


Figure (2) denotes graph of refractive index of KCI solution in absence and in presence of non uniform magnetic 
field against molal concentration. It was clearly seen that refractive index of one molal KCI solution is greater in presence 
of non uniform magnetic field than in absence of magnetic field. The increase in refractive index of 1 molal KCI solution 
in presence of non uniform magnetic field may be due to contamination of medium or solution might have larger 
temperature or maybe due to instrumental error [7] [8]. It was also observed that refractive index of diamagnetic KCl 
solution at 2, 3 and 4 molal concentration was smaller in presence of non uniform magnetic field than in absence of 
magnetic field. This was observed due to the tendency of diamagnetic matter to move from region of higher magnetic field 
to region of lower magnetic field [1] to form non uniform density in medium. In accordance with Fermat principle [3] and 
relation between refractive index and velocity of light in medium [6] it was concluded that refractive index of diamagnetic 


KCI solution decreases when placed in non uniform magnetic field. 
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CONCLUSIONS 


Refractive index of diamagnetic KCl solution reduces when placed in non uniform magnetic field due to change in 
magnetic moment of diamagnetic atom [2]. From graph, it was concluded that refractive index of diamagnetic KCl solution 


in presence and in absence of magnetic field increases with increase in molal concentration of KCI solution. 


Future Scope 


The conclusion can be verified for various diamagnetic solutions at different temperature and different applied magnetic 


field. Refractive index of medium can be studied for diamagnetic solution placed in uniform magnetic field too. 
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